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CLAIMS 

1. A biosensor for quantifying a substrate included in a 
sample liquid comprising: 

. a first insulating support and a second insulating 
support ; 

an electrode part comprising at least a working electrode 
and a counter electrode; 

a specimen supply path for introducing the sample liquid 
to the electrode part; and 

a reagent layer employed for quantifying the substrate 
included in the sample liquid/ 

the electrode part/ the specimen supply path, and the 
reagent layer existing between the first insulating support and 
the second insulating support, 

the specimen supply path being provided on the electrode 
part, and the reagent layer being provided on the electrode 
part in the specimen supply path, respectively, and 

the electrode part being dividedly formed by first slits 
provided on an electrical conductive layer which is formed on 
the whole or part of an internal surface of one or both of the 
first insulating support and the second insulating support. 
2- The biosensor as defined in Claim 1/ wherein 

the electrode part further comprises a detecting 
electrode . 



3 Th e biosensor as defined in Claim 2, wherein 

th . counter electrode is provided on the whole or part of 
the internal surface of the second insulating support, 

the wording electrode and the detecting electrode are 
provided on th. whole or part of the interna! surface of the 
first insulating support, and 

the wording electrode and the detecting electrode which 
are provided on the internal surface of the first insulating 

. . ,.„,. f ;,»t slits provided on the 
support are dividedly formed by the first 

electrical conductive layer. 

J Th e biosens6r / as defined in claim 1 or 2, wherein 

S the electrod/ part is provided on the whole or part of 
t| internal surfe of only the first insulating support, and 
V the electr/de part provided on the internal surface of 
WE* first insuring support is dividedly formed by the frst 
i'jits provide/on the electrical conductive layer. 
£ The bio/ensor as defined in any of Claims 1 to « , wherern 

' . an ari of the counter electrode is eoual to or larger 
than that/f the working electrode. 

t The/biosensor as defined in any of Claims ! to 4 , wherern 

a Lai of an area of the counter electrode and an area 
o£ the ietecting electrode is egual to or larger than that of 
the wrfrking electrode. 

7 Th e biosensor as defined in Claim 6, wherein 

the area of the detecting electrode in the specimen 



supply path of the biosensor is equal to the area o£ the 
counter electrode. 

fc) «•« as defined in any of clzixs 1 " 7 ' 

Py a space/is provided which has a cutout part for forming 

and 

the second insulating support is placed on the spacer. 
9 The biosensor as defined in Claim 8, wherein 

S the spacer and the second insulating support is integral. 
J The biose/sor as defined in any of claims ! to 9, wherein 
an air h/le leading to the specimen supply path is forced. 
The bio/ensor as defined in any of claims 1 to 10, wherein 
the re/gent layer is formed by dripping a reagent, and 
secoi slits are provided around a position where the 
reagent is dripped. 

£. The biosensor as defined in Claim 11, wherein 
the second slits are arc shaped. 
A\fc\ The bisensor as defined in any of claims 1 to !2. wherein 
W th i/ slits are provided for dividing the electrical 
conduct/ve layer to define an area of the electrode part. 
U The biosensor as define in Claim 13, wherein 

shapes of the first insulating support and the second 
insulating support are approximately rectangular, and 

one third slit or two or more third slits are provided xn 
parallel with one side of the approximate rectangle shape. 
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"^X The bios/nsor as defined in any ol Claims 1 to 14 having 
Ration/* correction data generated for each production 
lot of the/biosensor, which correspond to characteristics 
conc.rn J, output of an eiectrical change resulting from a 
reaction/between the sample liquid and the reagent layer and 
can be discriminated by a measuring device employing the 
biosensor- 

16. The biosensor as defined in Claim 15. wherein 

one or plural fourth slits dividing the electrode part 

arS provided, and 



eg 



the measuring device can discriminate the information of 
t| correction data according to positions of the fourth slits. 
The bios/ensor as defined in any of claims 1 to 16. 




7a *t le/st one or all of the first slits, the second slits, 
4| third/slits, and the fourth slits are formed by processing 
thfe eleArical conductive layer by a laser. 
18 . The biosensor as defined in Claim 17, wherein 

a slit width of respective one of the fist slits, the 

to 0.3 mm 

, 19 _\The biosenir as defined in Claims 17 and 18. wherein 
a slit de/th of respective one of the fist slits, the 
second Slits/the third slits, and the fourth slits is eguai to 
or larger /an the thickness of the electrics! conductive layer 





20. The biosensor as d/fined in any of Claims 1 to 19, 
.wherein 

the reagent laye'r includes an enzyme. 
The biosensor c/s defined in any of claims 1 to 19 

^herein 

' the reagent /ayer includes an electron transfer agent 

22. The biosens/r as defined in any of claims 1 to 19, 
wherein 

* 3 the reagent layer includes a hydrophilic polymer. 
2 i° The biosensor as defined in any of Claims 1 to 22, 

m 

wft^rein 

f| the insulating support is made of a resin material. 
2 SI A thin film electrode forming method for forming a thin 
fUm electrode on a surface of an insulating support including: 
^ S a roughened surface forming step of roughening the surface 

kef *^ 

o| the insulating support by colliding an excited gas against 
ttte surface of the insulating support in a vacuum atmosphere; 

and . 

an electrical conductive layer forming step of forming the 
electrical conductive layer as a thin film electrode which is 
composed of a conductive substance on the roughened surface of 
the insulating support. 

25. The thin film electrode forming method as defined in 

Claim 24, wherein 

the roughed surface forming step comprises: 
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a support placing step of placing the insulating support 

in a vacuum chamber; 

an evacuation step of evacuating the vacuum chamber; 

a gas filling step of filling up the vacuum chamber with 

a gas ; and 

a colliding step of exciting the gas to be ionized and 
colliding the same against the insulating support. 
26. The thin film electrode forming method as defined in 

Claim 25, wherein 
1 a degree of the vacuum in the evacuation step is within a 

rftge of 1X10" 1 to 3X10"' pascals. 

2 ft The thin film electrode forming method as defined in 
cfaim 26, wherein 
s . the gas is an inert gas. 

2§. The thin film electrode forming method as defined in 

□ 

dfaim 27, wherein 

5 the inert gas is either a rare gas of argon, neon, helium, 
krypton, and xenon, or nitrogen. 
^> The thin fili/electrode forming method as defined in any 

>j^c4 Claims 2 4 to 2/8, wherein 

the electr/cal conductive layer forming step comprises: 
/ a second Support placing step of placing an insulating 

support havi/ an already roughened surface, which has been 
subjected t/the roughened surface forming step, in a second 
vacuum chamber; 




a second evacuation st^p of evacuating the second vacuum 

chamber; / 

a second gas filling /step of filling up the second vacuum 

chamber with a second gas ;| and 

a step of exciting tie second gas to be ionized and 
colliding the same against a conductive substance to beat out 
atoms of the conductive Lbstances, to form a film on the 
insulating support havi g the already roughened surface. 
30. The thin film eleJtrode forming method as defined in any 



V\B Claims 24 to 28, wherein 



eg 

ill 
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the electrical conductive layer terming step comprises: 
. , second support Lacing step of placing an insulating 
'.Xport having an alridy roughened surface, which has been 
subjected to the roug/ened surface forming step, in a second 

\i2cuum chamber; 

a second evacuation step of evacuating the second vacuum 

chamber ; and 

a step of heating and evaporating a conductive substance 
to deposit steams/as a film on the insulating support having 
the already roughened surface. 

31. The thin f/lm electrode forming method as defined in 

Claim 29 or 30 / wherein 

a degree/of the vacuum in the second evacuation step is 

within a rang'e of 1X10"' to 3X10"' pascals- 

32. The th/n film electrode forming method as defined in any 
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f Claims 29 t/ 31, wherein 



the sec/ond gas is an inert gas. 
2$. The thin film electrode forming method as defined in 

Claim 32, wherein 

the inert gas is either a rare gas of argon, neon, helium, 

krypton and xen<Dp, or nitrogen. 

The thiyifilm electrode forming method as defined in any 

ff Claims 29 

iL chamber and the second vacuum chamber is the 




the vacu 



s#ne chamber 



its, 



3g|'. The thin 



qri Claims 2 9 



||. The thi|i 

o 

|S Claims 24 

a thictfn 



film electrode forming method as defined in any 
to 34, wherein 

,,, the conductive substance is a noble metal or carbon. 

film electrode forming method as defined in any 
to 35, wherein 

ess of a formed thin film electrode is within a 
irlinge of 3 to 100 nm. 

37. The biosensor as defined in any of Claims 1 to 23, 
wherein | 

the electrical conductive layer is formed by 

the ihin film electrode forming method as defined in any 

of Claims/ 24 to 36 - 

38. A aLntification method for quantifying, by employin, the 
biosens/r as defined in any of Claims 1 to 23 and 37, a 
substr/te included in a sample liquid supplied to the biosensor 
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comprising: i 

a fist application step /of applying a voltage between the 
detecting electrode and the (counter electrode or the working 

electrode; 

a sample liquid supply/ing step of supplying the sample 
liquid to the reagent layer; 

a first change detecting step of detecting an electrical 
change occurring between ihe detecting electrode and the 
center electrode or the /working electrode by the supply of the 



sample liquid to the reabent layer; 

I a second application step of applying a voltage between 
tl working electrode' did the counter electrode as well as the 
Lcting electrode af/er the electrical change is detected in 

tfte first change step* and 
% a current measu/ing step of measuring a current generated 
jLeen the working /electrode and the counter electrode as well 
as the detecting elLtrode, to which the voltage is applied in 
■Che second application step. 

39. A quantification method for quantifying, by employing the 
biosensor as def/ned in any of claims 1 to 23 and 37, a 
substrate inclu/ed in a sample liquid supplied to the biosensor 

comprising : 

a third application step of applying a voltage between the 
detecting elitrode and the counter electrode or the working 
electrode J well as between the working electrode and the 

/ 
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counter electrofle; 

a sample Aquid supplying step of supplying the sample 



liquid to the 
a first c 



sample liquid 
a second 



p ~ii a second 
tHe working eL 



::eagent layer; 

ia nge detecting step of detecting an electrical 
change occurring between the detecting electrode and the 
counter electrlde or the working electrode by the supply of the 
to the reagent layer; 

change detecting step of detecting an electrical 
change occurring between the working electrode and the counter 
efictrode by t|he supply of the sample liquid to the reagent 

Co 

layer; 



application step of applying a voltage between 
ectrode and the counter electrode as well as the 
detecting elejctrode after the electrical changes are detected 
i|xhe first /change detecting step and the second change 
detecting stlbp; and 

S a curJnt measuring step of measuring a current generated 
between the/working electrode and the counter electrode as well 
as the detecting electrode, to which the voltage is applied in 
the second/ application step. 

40. The luantification method as defined in Claijn 38 or 39, 
wherein 

the/second change detecting step is followed by 
a X-change informing step of informing a user that no 
change Jccurs when it is detected that no electrical change 
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occurs between the detec/ing electrode and the counter 
electrode or the working electrode for a prescribed period of 
time. 

41. a quantification] apparatus, to which the biosensor as 
defined in any of Cla/ims 1 to 23 and 3 7 is detachably connected 
and which quantifies/ a substrate included in a sample liquid 
V supplied to the bios&ensor comprising: 
0^ a first current /voltage conversion circuit for converting 
a current from the/working electrode included in the biosensor 
iflto a voltage; ' 

W a first a/d Conversion circuit for digitally converting 



ft 



tfle voltage from/the current/voltage conversion circuit; 



a first swJtch provided between the counter electrode 



included in the/ biosensor and the ground; and 



a control/part for controlling the fist: A/D conversion 
Circuit and tWe first switch, 

' / 

i£ the contyrol part 

applying a voltage between the detecting electrode and 
the working /electrode in a state where the first switch is 
insulated srorn the counter electrode, 

detec/ting an electrical change between the detecting 
electrode/and the working electrode occurring by the sample 
liquid wt/ich is supplied to the reagent layer on the specimen 
supply piath, 

thereafter applying a voltage between the working 
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electrode and the coi/nter electrode as well as the detecting 
electrode in a stati where the first switch is connected to the 
counter electrode, /and 

measuring a cLrrent generated by applying the voltage. 
42. A quantification apparatus, to which the biosensor as 
defined in any of /claims 1 to 23 and 37 is detachably connected 
and which quantifies a substrate included in a sample liquid 
supplied to the Biosensor comprising: 

a first current/voltage conversion circuit for converting 
ilcurrent from tiie working electrode included in the biosensor 



\Qolto a voltage; 

a second cjdrrent/voltage conversion circuit for converting 

a S current from /the detecting electrode included in the 
W 

biosensor into/ a voltage; 

M / 

Q a first Pj/D conversion circuit for digitally converting 
me voltage ftom the first current/voltage conversion circuit; 
M° a second; A/D conversion circuit for digitally converting 
the voltage £rom the second current/voltage conversion circuit? 

a first selector switch for switching the connection of 
the detecting electrode of the biosensor to the first 
current/voltage conversion circuit or the ground; and 

a control part for controlling the fist A/D conversion 
circuit, Lhe second A/D conversion circuit, and the first 



selector 
the 



switch , 
control part 
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applying a voltage between the detecting electrode and 
the counter electrode as wely as between the working electrode 
and the counter electrode irf a state where the first selector 
switch is connected to the first current/voltage conversion 
circuit , 

detecting an electrical change between the detecting 
electrode and the working Electrode as well as an electrical 
change between the working electrode and the counter electrode, 
respectively, occurring bj/ the sample liquid which is supplied 

t§ the reagent layer provided on the specimen supply path, 

ip / 

fg thereafter connecting the first selector switch to the 

U I 
ground, / 

^ applying a voltaq/e between the working electrode and the 
^0||/unter electrode as \kell as the detecting electrode, and 
^ K measuring a current generated by applying the voltage. 
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The quantification apparatus as defined in Claim 42 



ffjbmprising : 

a second selector switch for switching the connection of 

/ 

the working electrode of the biosensor to the second 
current /voltages/conversion circuit or the ground, and 

the control part 
/ 

applying /a voltage between the detecting electrode and 
the counter electrode as well as between the working electrode 
and the counter electrode in a state where the first selector 
switch is connected to the first current/voltage conversion 
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circuit, and the second sel^fctor switch is connected to the 
second current/voltage conversion circuit, respectively, 

connecting the second selector switch to the ground when 

/ 

detecting an electrical/change between the working electrode 
'd the counter electrdde, occurring by the sample liquid which 
k supplied to the reaAent layer provided on the specimen 
'supply path, and 

when thereafter detecting an electrical change between 
the detecting electrojde and the working electrode, in a state 
where the second selector switch is connected to the second 
cjurrent/voltage conv/ersion circuit and the first selector 

3 t i 

switch is connected/ to the ground, 

S H applying a voltage between the working electrode and the 

;P / ~ 

counter electrode /as well as the detecting electrode, and 

measuring a /current generated by applying the voltage. 
The quantification apparatus as defined in Claim 42 or 43 
Comprising an ^forming means for informing a user that no 
change occurs,/ when the sample liquid is supplied to the 
reagent laye/ of the specimen supply path, and the control part 
detects tha/ an electrical change occurs between the working 
electrode ind the counter electrode but no electrical change 
occurs beytween the detecting electrode and the working 
electrod£ or the counter electrode. 
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